Preparation, characterization, and in vitro evaluation of 1- and 4-month controlled release orntide PLA and PLGA microspheres.
To prepare, characterize and evaluate in vitro sustained delivery formulations for a novel LHRH antagonist, Orntide acetate, using biodegradable microspheres (ms). Poly(d,l-lactide) (PLA) and poly(d,l-lactide-co-glycolide) (PLGA) were characterized for molecular weight (Mw, Mn) using gel permeation chromatography (GPC) and content of free end carboxyl groups (acid number, AN) by a titration method. 1- and 4-month Orntide ms were prepared by a dispersion/solvent extraction/evaporation process and characterized for drug content (HPLC), bulk density (tapping method), particle size (laser diffraction method), surface morphology (scanning electron microscopy, SEM), and structural integrity of encapsulated peptide by Fourier Transform Matrix Assisted Laser Desorption mass spectrometry (FT-MALDI). Peptide binding to PLA and PLGA and non-specific adsorption to blank ms was studied in 0.1 M phosphate buffer pH 7.4 (PB) and 0.1 M acetate buffer pH 4.0 (AB). In vitro release of peptide was assessed in PB and AB. Mw for the PLGA copolymers varied from 10,777 to 31,281 Da and was 9,489 Da for PLA. AN was between 4.60 and 15.1 for the hydrophilic resomers and 0.72 for the hydrophobic 50:50 PLGA copolymer. Spherical ms (3.9 mu to 14 mu in diameter) with mostly nonporous surface and varying degree of internal porosity were prepared. FT-MALDI mass spectra of the extracted peptide showed that the encapsulation process did not alter its chemical structure. Peptide binding to PLGA and PLA and non-specific adsorption to blank PLGA ms were dependent upon pH and were markedly higher in PB than in AB. The initial in vitro release in PB varied from 0.5 to 26%/24 h but due to substantial binding of the peptide to the polymeric matrix the long-term release in PB could not be determined. Application of a dialysis method allowed for a more accurate determination of in vitro release and a good total drug recovery. Orntide acetate was successfully incorporated into PLA and PLGA ms and the 1- and 4-month in vitro release profiles were achieved by polymer selection and optimization of the manufacturing parameters.